Introduction
The genus Cola belongs to the family Malvaceae. It is native to the main forest of Western Tropical Africa. Cola is a kind of herb that grows in tropical climate. The seeds of the fruits of kola tree are called the kola nut, or bitter cola. It belongs to the Malvaceae plant family, of the cocoa family. Cola trees are originally grown in tropical countries, mostly Western Africa, but are now grown in many other humid climate countries like Sri Lanka and others. There are several species of cola but two species of economic importance are Cola nitida and Cola acuminata. In Nigeria, cola nut is grown in commercial quantity in the Western Region however, cola nut eating is a frequent indulgence and even form part of the people's diet and among the Hausas in Northern Nigeria, while its consumption is an occasional curiosity in Ibo society of Eastern Nigeria who offer it as a token for unity and progress and as a medium for ensuring health and long life. In fact, Ibo people hold it that "he who brings cola brings life". Thus, cola nut and cola beverages are consumed by a broad spectrum of the population in Nigeria in particular and the world at large (Bassey, 1994) . Cola nut exercises an exciting action on the brain without giving rise to any mental and physically painful effects. Thus, moderate quantities are not harmful but beneficial. Nevertheless, when in excess, cola produces harmful effects especially by stimulating gastric acid secretion, according to Ibu et al (1986) . Cola nut contains about 2.5% caffeine, 0.023% theomine, 1.618% tannis and a considerable amount of fructose. Kolatin and kolanin have also been isolated. The nuts are much in demand; it is merely dried and packaged in strong bags for export.
Many phytochemicals have been extracted and isolated from plants based on information provided by local people Mann et al (1997) . Using chewing sticks to clean teeth is a common practice in many Africa societies. Investigations by Sofowora (1984) on these chewing sticks showed that they posses antimicrobial activities against oral microbial flora. Ethanol extracts of Mormodica charantia have been shown by to poses activities against enteric organisms such as Salmonella typhi, Escherichia coli and Shigella dysentriae. Extracts from the various parts of Momordica charantia also demonstrated activities against a number of gram negative and gram-positive bacteria according to . Mann et al (1997) carried out systematic study on the antimicrobial activity of leaf extracts of Sodom apple (Calotropis procera) and their study revealed the plant's activity against Clostridia, Salmonella and Streptococci. Research carried out on two Ziziphus species by clearly showed that the plants have chemotherapeutic value by inhibiting various bacterial pathogens and also showing scavenging activity which makes them to be useful antioxidant.
African people have over the years developed a store of empirical information concerning the therapeutic value of species of local plants. The crave for this present work on cola nut came out of curiosity of the fact that local people use it to cure boils by making paste of it and plastering the paste on the boil. The boil softens up and breaks in no time Abalaka (personal communication) . The work also focused on the effect of cola nut extracts on intestinal organisms as negative effect will cause a reduction in the normal flora of the gastrointestinal tract which could have adverse effect on man and digestion process.
Materials And Methods
Cola nuts were obtained from the ultramodern market in Bida, Nigeria. The organisms employed for this work; Staphylococcus aureus, Streptococcus faecalis, Escherichia coli and Salmonalla typhi were obtained from the culture bank of the department of Microbiology, Federal University of Technology, Minna, Nigeria.
Source of Chemicals
All chemical used for this analysis were of the analytical grade (Analar) manufactured by British Drug House (BDH) Limited, England.
Preparation of Extracts
The cola nuts were ground into powder using mortar and blender (83 D Blender). About 10g of the ground cola nut was weighed (using electric beam balance) and 20ml of distilled water was added and allowed to stand for 24 hours. This was shaken periodically for proper extraction. At the end of 24 hours it was filtered separating the filtration from the residue using filter paper (11cm).
Preparation of Inoculums
of the test organisms was inoculated into sterile nutrient broth in test tube. The content was then incubated at 37 o C for 18 hours. The inoculums were diluted to give 10 6 cells per ml using the Macfarland's principle prior to sensitivity testing.
Sensitivity Testing
The method employed in this work is the disc diffusion Technique. Discs of 6.2mm were made from whatman filter paper. They were dispensed in batches of 100 in screw-capped bottles and sterilized by dry heat at 140 o C for 60 minutes and cooled. 1ml of the filtrate was introduced into a screw-capped bottle and the whole volume absorbed. The discs were left in the bottles until ready to use. A molten nutrient agar cooled to 45 o C in the water bath was pour plated and allowed to gel. It was then inoculated with the organism by spread plate technique and immediately each of the discs prepared at varying concentrations were placed on the inoculated plates using sterile forceps. The plates were inoculated at 37 o C for 24 hours.
Control
Controls were set up as above using the same test organisms but with standard antibiotic discs.
Results
The results of the sensitivity of the organisms to aqueous cola nut extracts at various test concentrations show that the test organisms Streptococcus faecalis and Escherichia coli were resistant to the extracts while Salmonella typhi and Staphylococcus aureus were susceptible at varying degrees. The diameter of zone of inhibition around Staphylococcus aureus for dilution 10 -1 was 20mm20±0.1mm while that of dilution 10 -2 was 13mm13±0.3mm. The organism was resistant to a concentration of 10 -3 . Thus, the organism was sensitive at 100µg/ml and 10µg/ml with 10µg/ml being the least concentration at which the organism was sensitive. The results of the extracts compared with those of standard antibiotics are shown on tables 1 and 2. Key; N = no inhibition AMP = Ampicilin CHL = Chloramphenicol GEN = Gentamycin PEN = Penicilin STR = Streptomycin TET = Tetracycline AMC = Amoxycilin
Discussion
An organism is said to be sensitive, moderately sensitive or resistant when the zone or diameter of inhibition is compared with the zone produced by a known standard antibiotic. An organism is considered sensitive only when the diameter or zone of inhibition is either equal to the control or wider than or not more than 3mm smaller than the control (Bakar and Silverton 1985) . Comparing tables 1, 2, 3 and 4, it is Salmonella typhi and Staphylococcus aureus that satisfied the above statement. Therefore, it is safe to say that Staphylococcus aureus and Salmonella typhi are sensitive at that test concentration while others are resistant. That cola nut extracts have no effect on the enteric organisms is considered as a boost to chewing of cola nut. This is because the presence of the normal enteric flora is of great benefit to man since they are known to perform several functions (Myrvich et al., 1978) .
Microorganisms of the normal intestinal flora appear to exert mutual control on each other through microbial antagonism and this helps in controlling the implantation and colonization of the intestine by pathogenic microbes. They also can produce vitamin C and other B vitamins. They play an important role in the metabolism of xenobiotics. According to Pratt and Fekety, (1986) , members of the normal intestinal flora maintain a kind of ecological equilibrium and assume the role of opportunistic pathogens when this equilibrium is altered.
That the extracts were active against Staphylococcus aureus may explain why some localities make paste of cola nut, rub on boils to cure them. Septic lesions due to Staphylococcus aureus have over the years in some African localities, been cured using cola nut pastes. It is curious to note that Salmonella typhi was susceptible to the extracts. The implication could be that those who consume cola nut may have increased resistance to typhoid infection. Too much consumption of Cola nut may be harmful to the body as it contains caffeine. Ibu et al (1986) stated that when in excess, cola produces harmful effects especially by stimulating gastric acid secretion. The activity of Cola nut against any microorganism may be as a result of the presence of caffeine, theobromine, Phenolix, Epicatechin, D-catechin, and tannic acid, Sugar, Kolanin, Glocuside, oils, proteins etc
In conclusions, it should be noted that while cola eating has received a boost by this research work (in that it is not inimical to human health if consumed moderately), it could also be a source of remedy to septic lesions and curing of boils believed to be caused by the opportunistic pathogen, Staphylococcus aureus.
